The crystal structure of /?-CsI04, the room-temperature modification o f cesium periodate, was determined as orthorhombic, space group Pnma, with a = 5.8644(5), b = 6.0326(4), c = 14.379(1) A and Z = 4.
The temperature-dependent polym orphism o f C s I0 4 was investigated by means o f Ramanspectroscopy [1 -3 ] , thermal analysis [4 -6 ] , com pressibility measurements [7, 8] , 133Cs/127I-N M Rspectroscopy [9] , 127I-N Q R-spectroscopy [9, 10] and adiabatic calorimetry [11] , It was found that C s I0 4 has at least three m odifications (a , ß, <5), perhaps even a fourth one (y ), with the follow ing transformation temperatures: The structural situation is, however, not yet clear. One reason is the high sensitivity o f C s I0 4 crystals to X-rays, which causes broadening or even complete disappearing o f the reflections dur ing long-time exposure at structure determ in ations. There are, o f course, speculations about the space groups and structure types fo r the different modifications [ 1 2 ], but no com plete crystal struc- ture analysis has been reported for any o f the C s I0 4 modifications up to now.
For yS-CsI04, the room-temperature m odifica tion o f cesium periodate, Beintem a [13] deter mined the positions o f the heavy atoms in an or thorhombic unit cell and proposed that the compound should be isotypic with /3-CsRe04 in the so-called pseudoscheelite structure. H ow ever, exact coordinates for the oxygen atoms could not be derived by Beintema due to the limitations o f the film methods used by him and due to the gene ral problems mentioned above.
Recently, we refined the crystal structure o f ß-C s R e 0 4, the room-temperature m odification o f cesium perrhenate [14] , To check the proposed structural relations between ß -C s lö 4 and ß-C s R e 0 4 we decided to reinvestigate the crystal structure o f the form er again. The problems cre- (7) a Here, as in the following tables, the standard devia tions are given in parentheses.
0932-0776/96/0300-0441 $06.00 © 1996 Verlag der Zeitschrift für Naturforschung. A ll rights reserved. (2) a U eq is defined as one third of the trace of the orthogonalized U;j tensor. ated by the sensitivity o f the C s I0 4 crystals at ex tended exposure to X-rays could be overcom e by using an Imaging Plate D iffraction System for data collection.
Cesium periodate was synthesized by neutral ization o f orthoperiodic acid, H 5I 0 6 (M erck, p.a.) with cesium carbonate (Fluka, p.a.). The precipi tated salt was purified by several recrystallizations from water. Single crystals were obtained by slow evaporation o f a saturated aqueous solution o f C S IO 4 at ambient temperature in air.
G andolfi-and X-ray pow der patterns showed the identity o f single crystals and bulk material. The pow der pattern (recorded on a Stoe Stadi-P diffractom eter, using CuKc^ radiation and a linear position-sensitive detector) could readily be in dexed with the IP lattice parameters as starting values for the refinement [15] . Because o f their better accuracy, these refined values o f the lattice parameters (given in Table I ) have been retained for the calculation o f atomic distances and bond angles. Table III Table I . A fte r reduction o f the 2833 re corded data a set o f 425 independent reflections (363 with F0 s* 4 (F 0) ) remained o f which all were used in the subsequent calculations. Crystallographic and experimental data are summarized in Table I .
Systematic absences o f the type ( 0 k l ) : I + k2n + 1 and ( h k 0): h = 2 n + 1 were observed, agreeing with space groups Pnma and Pn2ja. The results o f the structure refinement confirmed the centrosymmetric space group Pnma.
A ll calculations were carried out using the pro grams S H E L X S -86 amd S H E L X L -9 3 [16] , The structure was solved by Patterson methods, fo l lowed by successive difference Fourier syntheses. A fte r isotropic refinem ent a numerical correction for absorption was applied to the original data set (Program D IF A B S , [17] ). The final full-matrix least-squares refinement on F 2 (including anisot ropic displacement factors and an extinction factor) converged at w R2 = 0.0701, R\ = 0.0309 for all 425 data. A to m ic positions and displacement factors for /3-CsI04 are given in Table II, derived  atomic distances and angles in Table III The crystal structure o f /3-CsI04 comprises iso lated I 0 4 tetrahedra which are linked together by cesium ions. The average 1-0 distance was found to be 1.747(5) A . Cesium ist tenfold coordinated by oxygen with an average Cs-O distance o f 3.281(4) A . The present single-crystal study con firms the space group and the positional parame ters o f the heavy atoms fo r /?-CsI04, as proposed by Beintema [13] . yS-CsI04 is indeed isomorphous with /3-CsRe04 [14] , as well as with C s T c 0 4 [18] and R b 0 s 0 3N [19] , It represents an orthorhombic distortion o f the tetragonal high-temperature structure o f a -C s R e 0 4 and is topologically related to the scheelite type as well [20] .
